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(57) Abstract 

Indole derivatives of general formulae 
(1), (2a) and (2b) and pyrroloindoie derivatives 
of general formula (3) useful as intermediates 
for the preparation of duocarmycin SA and 
derivatives thereof which are expected to be 
useful as anticancer drugs; and a process for 
the preparation of these derivatives, wherein R 1 
is an amino-protecting group; R 2 is a 
hydroxyl-protecting group; R 3 is a 
hydroxyl-protecting group; and R 4 is C, -C b 
linear or branched lower alkyl or benzyl. 
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(J. Antibiotics) J 4 3 g, 10371(199 0^) % ^1*4 
4#. 10451(1991^), 8PM3F2 - 1 7 7 8 9 0^&?fi, t$BJI¥5 - 
2 0 8 9 7 QUA*? 7 - 5 3 5 5 8*&fiL VJ*- + i\> • *7* • 7^ 

'J 7> > • -7- i 1t)\> • Vt'fxf ^ (J.Am.CheiD.Soc.) J 1 1 4 g. 1 0 0 5 61 

( 1 9 9 2#) , rf h7^Ko> - (Tetrahedron Lett.) J 3 5g 

, 2 5 7 31 ( 1 9 9 4#) „ S*r I it )V& 7 r — * v a -r -f 77 ;l/ • 7* I/* > 

(Chen. Pharm. Bull. ) J 4 3 g. 1 0 6 41 ( 1 9 9 5^) ) „ 
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(2a) 



*is«. (4) Tasft*<i:#tt**-itt5* (i) -c^^ns^te 

(Tetrahedron) J 5 0#, 2 7 9 3 H ( 1 9 9 4 U if) LXffo Z 

tea o) T&snsffcattfcSiii-sigT&s. ^xgoKftw/iS^sjE 

*>Wt* -^DDftg, ->^-7®x 3/n^® n /;U?;I/|& X £,§jfgL 4 h 
■ d*&§»^ 2, 4 hn£.§.S=®, h^x>x/U^>ffi/j:i-©KM!ISE, ig 

KJ^w|J84Ltt^k©T&ntf l^ttS fc©Tt>«fc< N El£t±2 0~1 5 0°CT* 
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*IStt, -«« (4) ftm^HK (2 a) XI* (2b) TitsnSft 

4tt*s*rftxa-cft«. mo^i (0Utf rru*> 

f-T;^.y^x^.t7.vt^ (Bull. Che*. Soc. Jpn. )J44t, 

4 7 4H<1971#) ft tf) *#*CLTfMC4*T»*. 

B4XS 

*IStt. (2a) XI* (2b) T»Sn*fc*«p«ft| & , =lnM . 4 

Ct»cJ:t)> (3) -em$tlZ<ti!tfy*mmtZX®T$>Z 0 *If§©i» 

i*2 o~i 5 o'c-cpjrticiiff-rso 

oT-flSS: (5) , (6) % -«3t (7) T«*ft*ft^-v*<c i4 , 

■c*, ^5~7xsii. ^rnt>4Mn©3srtt (mi* ri> + -+A,.t7'T/ 

'J^-^^-mir, (J. Am. Chem. Soc. ) j 1 i 41, 1 0 0 5 6jf 
(1 9 9 2*) % ^6- 1 1 6 2 6 9*&««*) *#*KLT*r7^* 
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«<K R 1 , R 2 . R 3 StfR 4 liWEiPIl;. Xlt» a f 0 ) 

^Jfcflll 




(3 S) -3-7-tr h*->/-f ;W- 5 -7 ; y - 6 - < > V )V* * •> - 1 - t 
+ > K'J >4. 95g(12. 0 mm o 1 ) N 2 - 7*a * 

7*nlf*>»;»f-jn. 6 1ml (14. 4mmo 1 ) &CF 1 . B-t'Xi'J/ 
i y) U> 3. 09g(14. 4mmol)^>-t?>18mlt, 

?Jl>t>? A? d-7 h i^57 ^ - : ISfeB&x^;l/ = 4:1 — 2:1) T?ff 

SlLTs (3S) -3-7-feh*i>^?-^-5- [1- h^->^;U*^;l/) 
xf-;U] 7 i / - 6 -*C>9jU**->- 1 - t -7*h + i//»;U^i;U>r > K y > 
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5. 8 2 g (9 7%) fcfcfc. 
HRMS : C 27 H 34 N 2 0 7 t LTff-JMS 4 9 8. 2 3 6 6 

mm 4 9 8. 2 3 8 7 

&MM2 




(3 S) - 3 -7-fc h*->> f-A»- 5 - [ 1 - h + 2s* i^/b] 
75 y-6 — C>y/U:t*->- 1 - t -7 > K'J >5. 8 2 g 

(11. TmmoD.SK/^-^AS. 24g(23. 4mmolKr|& 
ftT>*>l. 52g (17. 5mmo 1 ) St/4 -- h d$E§K1. 95g 

(11. 7mmo 1 ) f-zl^** i K5 0 Om 1 <K 9 0ttl 8 B#^tt>0 

fcSM^^W^i^Th^??^ :Rfxf^5 : 1 

-10:1) T|»«LT, (IS) -1 -7^h + ->/f/l^-5-K>-?W* 
•>- 3 - t -7 h + ->57^+:-/U- 1 , 2. 3. 6 -x h5 b Kd £do [3. 
2-e] >f> K-d>-7-*/M?>»>f-;H. 34g (2 3%) ^f|/:„ it 
.6:1 2 8. 5 - 1 2 9. 5 °C U v 7d t°;Ux-x^) 

C H N 

7Cil?#t/f : C 27 H 30 N 2 0 7 ilTff-gM 6 5. 5 7 6. 1 1 5. 6 6 

JHHtt 65.40 6.05 5.64 
NMR (CDClj) 6 : 1.58(9H.s).2.10(3H,s).3.80-3.92(2H,n).3.92(3H.s). 
4. 06(1H, t, J=10. 3Hz), 4. 15(1H. dd, J=9. 3. 11. 2Hz). 4. 48(1H, dd, J=5. 4, 10. 8Hz). 5. 
22C2H, s). 7. 13(IH. d. J=2. 4Hz), 7. 39-7. 48C5H. a), 7. 82(1H. brs). 9. 00(1H, s) 
[a] D 25 =- 1 1. 1° (c 0. 2 1, *5 J-M 
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(3S) - 3-7-trh + ->^^;l/-5-7;y-6 -K>-?^t*y-l - t 
-7 h + ->*yl/+:^;l/-r y K'J > 1. 24 g (3. Ommol), lf;Hf>»y 
*>l<0. 4 6 g (4. 5mmol) &tfftg&0. 2ml£O-t?>30ml'K 
f^->^^-Hffll^T5 BSBttll&Safe U /Co 5 ^^ll^ft h 'J * 

l^^^'Jil. 35g(6. Ommo I) *jD^tv?>f;l/7-fe^ • K 
1 0 0m 1 «K 9 0°C-Cll$ISljQ&L/Co fifc«**Cfci*T MUx:,-^** 
> (5 : 1) -C3IIttfflU m*mti- M*ATf£i8&> z&fi N SfSLTlf* 

1-2. 5 : 1 ) TftS¥LT> ( 1 S ) - 1 - 7-t? h * •> y 5 -O V >V 

t*y-3-t-rh + y^;^:-;i/-l, 2, 3. 6-f h?bKoenD 
[3, 2-e] >f > K-^-7-*7U+:>»yf-^0. 1 5 g ( 1 0 96) £»fc. 



mm i 



MaOjC 




Boe 



(lS)-l-7-th*->yf-;U-5-'s>'^;l/^ + -/-3-t-7'h + ->5!7 
2, 3, 6 - f |>7 h Koh'oD [3, 2 - e ] >f > K-Jl/- 7 
-*;U+:>K^^;H. 34g (2. 7mmol)^/^y-;u30ml \zBM 
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75g (5. 4 mm o ! ) £tn*x £SKT l&f®m& I 

5:1) T*IS!UT, (l S) -5-^>^;ut+->-3- t -7 t- + ->77;l/.t: 
-;U- 1 - t Kd*-»^- 1, 2. 3, 6-r- h?t KafDD [3, 2- 
e] -f > K-*- 7 1 4 g (9 3 96) 

NMR (CDC1 3 ) <5 : 1. 44(11. bn). 1. 57(9H, s), 3. 74(1H. m). 3. 90(2H, m). 
3. 92C3H. s). 4. 03C1H. dd. J=3. 9. 11. 7Hz), 4. 16C1H. t. J=10. 8Hz). 5. 23C2H. s). 7. 12C1H. 
s). 7. 39-7. 50C5H. ■), 7. 84(1H. brs). 9. 01 (1H. s) 
[a] n 25 =-17. 1° (cO. 



(IS) - 5 -^>v>;u**v'- 3 - t -7 h*->*;i/4-C-;b- 1 - t Ko* 
1. 2. 3. 6 -x by t KdL'dd [3, 2 - e ] 4 > V-)V- 7 
^;l/2 5 6. 5mg (0. 57mmol), MJ7i-^*X7 
-r>2 9 7. 4mg (1. 1 3 mmo 1 ) £ft7kv»? a n J 9 > 6 m 1 Kjgft? U 
Eilfb^O. 3 3ml (3. 4 0mmo I) ^Mt7^i>fffl^ ^ 

77 < - (^*1t-> : ftBxf* B 4 : 1) -p*SI!j U 'v+tf >V»A1t LT, 
(IS) - 5 -Oi^l/ 3 - t -7* h*xrt;i/*x;l/- 1 - ? □ D/ / f 
2, 3. 6-f h7t Kob'oD [3, 2 - e ] -f > 7 - 1i i\> 

>Bt*f-*2 4 5. 3mg ( 9 2 96) 

NMR (CDClg) 5 : l. 58(9H. s). 3. 56C1H. t. J=9. 8Hz). 3. 88-3. 97C2H. m), 
3. 93C3H. s). 4. 09(lH. ■). 4. 19(1H. ■). 5. 22(2H. s). 7. 08C1H. d. J=2. 0Hz), 7. 39-7. 50 



mm 2 




Boo 
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(5H, m),7.81(lH, brs). 9. 03QH, s) 

[a] D 25 = - 2 9. 3° (c 0. 18, *9J-)V) 

mm* 




(IS) - 5 — Oi> )l**->- 3 - t -7 i-^dd^ 
2. 3, 6-x h5 1 KoeoD [3, 2-e] -f>K-*-7-* 
*#>ayf/H5 0. 7mg(0. 3 2mmo 1 ) * 1 0M'<7?9Z»ftX 
9 0mg*f h7 fc KD7 7 >4 m 1 KffiigU ?X^T2 5%^K7>*-->A 

7*- (^*7> : »»x*A,= 1:1) U >-C^ B B B fb tTs 

(IS) -3 - t -7 h*->*7 7l/*x;U- 1 -?no>f;l/-5-t Ko*->- 
1, 2, 3. 6-f h? t Knb'DD [3, 2 - e] ■< > K-/U- 7 
K/f'H15. 9mg (95%) £f#fc 0 

NMR (CDC 1 3 ) 8 : 1. 58C9H. s), 3. 54C1H, t, J=9. 8Hz), 3. 87-3. 94(2H, m), 
3. 96(3H. s). 4. 06C1H. ■). 4. 17(1H, dd, J=9. 3. 11. 7Hz), 6. 36(1H. brs), 7. 08(1H, s). 7. 
64GH, brs).9.23(lH, brs) 

[a] D 25 =- 4 2. 6° (cO. 2 1 % j»*y-*) 

*«WK«koT«ift*ft*WE-lttS; (1) »tM2a) Xli (2b) ?g£ 
JWWSn^f'a**^^ i/vSARSWcojRit^H^TfcS, fWE-«« (3) 

(3) T**n*troo-r>K-iUR#(**ffl^TifC-ttS5; (6) -c^stis 
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- 5-7; J -6 1 - t -7*F + -/*;^-M > K'J > (ft 
^¥7 - 8 9 9 3 3#&«) Zm^ZZtiZ* <K **JStttt*»***-7>f •> 
> S A 5 C ir*<T£ So 
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